.
84
Isotopic relationships between muscle and gutted carcass samples were compared to assess 85 tissue-specific variability. The specific objectives of this study were to (i) empirically estimate 86 D r a f t 6 populations when shifting to piscivory (Chipps and Graeb 2011; Uphoff et al. 2013 ). We 103 assumed that parentally derived isotopic signatures were completely diluted (Vander Zanden et 104 al. 1998 ) and that isotopic equilibrium was reached with the brine shrimp before the diet switch.
105
The acclimation period approximates the half-lives of nitrogen (mean = 35.9 days, standard 106 error, SE = 7.1) and carbon (mean = 34.3 days, SE = 6.8) isotopes in similarly sized fish tissues 107 (Vander Zanden et al. 2015) . We maintained a 13 h light -11 h dark photoperiod and tank 108 temperatures at 20 °C; conditions typical of Nebraska reservoirs during walleye development 109 (Uphoff et al. 2013) .
110
Prior to the start of the diet-shift experiment on 13 July 2011, we separated 77 juvenile 4.4% of their body weight daily and uneaten food was removed after fish stopped feeding to 118 maintain water quality.
119
The artificial feed emulated the ontogenetic diet shifts of walleye during their first 120 growing season (Table 1) used to test the estimated parameter c against the null hypothesis, c = -1 (Zar 2010).
174
We calculated the amount of change in wet weight needed to achieve α percent turnover of 
Time-based models 184 We also estimated changes in stable isotope ratios through time (t) using a time-based 185 exponential model developed by Hesslein et al. (1993) :
where m is a metabolic turnover constant. The growth rate constant, k', was derived from an 188 exponential growth model of walleye growth:
where W i is the initial wet weight and W f is the final weight when sampled on day t. In the time-
191
based model, if turnover is due to growth alone then m will equal 0. The values of δ t , δ i , and t
192
were measured or calculated, whereas δ f , m, and k' parameter were estimated using nonlinear 193 regression.
194
We estimated the length of time needed to achieve α percent turnover of δ 13 C or δ 15 N as
195
(Buchheister and Latour 2010):
We calculated the isotope half-life (T 0.5 ) at α = 50%.
198
We estimated the relative contributions of growth (k' = 0.048) and metabolism (m) as the Table 1 ).
237
After the diet shift, isotopic turnover of walleye tissues was evident for both δ 15 N and δ Table 2 ). The comparatively large ∆AIC c values of other competing models suggest that the 244 influence of metabolism on isotopic turnover of these tissues is weak during the rapid growth 245 period evaluated (Table 2) . growth-based parameter estimates (Table 3 ; Figure 2 ) and turnover half-lives are provided (Table   260 5). The half-life for δ 15 N and δ 13 C for both tissues occurred after individuals reached weights 261 approximately 1.5 times their initial wet weight (Table 5) .
262
Metabolic contributions to δ 13 C turnover were apparent for gutted carcass samples when 263 estimated using the time-based model; however, there was no evident contribution of metabolism
264
to the turnover of δ 15 N (Table 3 ). The time-based δ 13 C model indicated that metabolic activity 265 was important to isotopic turnover of gutted carcass composite tissues because the turnover 266 constant value (m) was significantly different than zero (z = 3.85, P < 0.001; Table 3 ). The time-
267
based model predicted that metabolic activity accounted for 32% of δ 13 C turnover and only 9% 268 of δ 15 N turnover in the gutted carcass sample (Table 4 ). In growth-based models, metabolic 269 activity contributed significantly to the turnover of carbon in both dorsal muscle and gutted 270 carcass composite tissues (Table 3) . (Table 3) . Estimates of δ 13 C isotopic equilibrium were more similar, but
280
were still about 30% higher in dorsal muscle tissues than gutted carcass samples (Table 3) .
281
Discrimination of δ 13 C was 0.94‰ for dorsal muscle to 0.69‰ for gutted carcass samples (Table   282 3).
283
Relationships of stable isotope signatures between tissues 3).
293

Discussion
294
Common to fast-growing age-0 fishes, isotopic turnover occurred relatively quickly in 295 walleye tissues during the diet shift and was only slightly influenced by metabolic processes. 
